10/578109 

iAP12Rec'dPCT/P70 01 MAY 2006 

GP 303611 

1 

HAND WRITING INPUT DEVICE 
FIELD OF THE INVENTION 

[001] The present invention broadly relates to handwriting input device, and 
more specifically to a character handwriting input device having a guide to 
facilitate blind input of information. 

BACKGROUND OF THE INVENTION 

[002] As is generally known, the basic and most frequently used characters 
are the numerals from 0 to 9 and the 26 English letters. These numerals and 
letters are widely used in character input devices used in cell phones, palm PC, 
etc. There are two techniques used for inputting these characters. One 
technique consists of providing a corresponding key for each character, as is 
often used in the keyboard of a palm PC, and the other consists of representing 
a plurality of characters by a single key, and selecting different characters by 
pressing the same key multiple times, as is commonly employed by cell phone 
keypads. 



[003] Blind input of information is very import in some applications, such as 
in dialing a cell phone when driving. Therefore, various input devices using 
touch guidance have been developed that allow information to be input into a 
device without the aid of sight. Touch guidance refers to the technique of 
employing convex or concave shapes in touch-sensitive surfaces that are 
intended to be contacted by the fingertips. It enables the user to recognize the 
position of an individual input key through the finger touch, thereby enhancing 
the user's ability to input information into a device without looking at the 
device, i.e., blind input. There are two major types of resistive touch sensitive 
screens (or touch panels) based on the different structural features of the touch 
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sensitive screen, i.e., resistive digital matrix type touch sensitive screens and 
resistive analog type touch sensitive screens. 

[004] The digital matrix type touch sensitive screen is primarily used for 
individual keypad operation. It comprises an individual easy-touch keypad for 
a performing specific function, while also permitting the keypad to be 
switched between on and off. Digital matrix type touch sensitive screens are 
widely used in display devices for providing public information, industrial 
equipment control panel and computer input/output devices. 

[005] As an input device for character input, the digital matrix type touch 
sensitive screen provides corresponding keypads for each letter and numeral, 
therefore the number of keypads corresponds to the number of the letters and 
numerals that are to be input. The keypads must be physically tapped in order 
to input information, making it difficult to input the information blindly, or 
provide a keypad layout that can be miniaturized. 

[006] One of the popular applications of analog type touch sensitive screen is 
the hand-writing board used in palm PCs and mini-notebooks. Existing hand- 
writing character (including letters and numerals) input technology includes an 
analog touch panel with thousands (or more) matrix sensor units for sensing 
input written strokes, an MPU (processing unit) for encoding, decoding and 
data transmission as well as hand-writing recognition software. Hand-writing 
recognition accuracy, which has always been a major concern in these hand- 
writing boards, is made more difficult by the need for the user to write the 
strokes in a predetermined order in order to be accurately recognized. 
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SUMMARY OF THE INVENTION 

[007] An object of the present invention is to provide a technique for 
inputting character information that is compatible with a human's handwriting 
habits without the need for large amounts of hand-writing recognition 
software, and which improves hand-writing accuracy while facilitating blind 
input in a device that is easily miniaturized. 

[008] According to the preferred embodiment of the present invention, a 
character input device is provided, comprising a hand-writing board with an 
input surface; a guidance device provided on the input surface along a 
predetermined track, and which limits the direction of a hand-writing input 
stroke during the input to guide the hand-writing to following the 
predetermined track; a plurality of switch elements provided at particular 
positions on the predetermined track, such that when a specific character is 
input by hand-writing, the triggered switch element among the plurality of 
switch elements will produce a corresponding output, and the combination of 
the outputs of the switch elements correspond to the input character. 

[009] Since hand-writing input is made along the predetermined track under 
the guidance of the guidance device, only few switch elements are needed. 
Thus, compared with the prior art analog type input device, the present 
invention greatly simplifies hand-writing recognition, obviates the need for 
large amounts of recognition software and increases hand- writing recognition 
accuracy. Compared with prior art digital type input devices, the present 
invention greatly reduces the size of the device, thus permitting greater 
miniaturization and enabling blind input. 

[0010] The predetermined track is preferably a pattern composed of a first 
plurality of lengths and a second plurality of lengths. The first plurality of 
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lengths includes the lengths between each two adjacent points of a first 
plurality of points Pi sequentially arranged on a closed curve; the second 
plurality of lengths is formed by the length starting from a point inside of the 
closed curve and ending at each of the second plurality of points Pj on the 
closed curve. 

[0011] The first plurality of lengths include six lengths, P1P2, P2P3, P3P4, 
P4P5, P5P6, and P6P1, which are formed by the curve between each two 
adjacent points of the first plurality of points PI, P2, P3, P4, P5 and P6 
sequentially arranged on the closed curve, while said second plurality of 
lengths includes six lengths, P0P1, P0P3, P0P4, P0P5, P0P6, which are 
formed by the length starting from a point P0 inside of the closed curve and 
ending at each of the second plurality of points PI, P2, P3, P4, P5 and P6 on 
the closed curve. 

[0012] The first plurality of lengths includes six lengths P1P2, P2P3, P3P4, 
P4P5, P5P6, and P6P1, that are formed by the curve between each two 
adjacent points of the first plurality of points PI, P2, P3, P4, P5 and P6 
sequentially arranged on the closed curve, while the second plurality of length 
includes two lengths P0P1 and P0P4, that are formed by the length starting 
from a point P0 inside of the closed curve and ending at each of said second 
plurality of points PI and P4 on said closed curve 

[0013] The first plurality of lengths includes six lengths P1P2, P2P3, P3P4, 
P4P5, P5P6, and P6P1, that are formed by the curves between each two 
adjacent points of the first plurality of points PI, P2, P3, P4, P5 and P6 
sequentially arranged on the closed curve, while the second plurality of length 
includes eight lengths P0P1, P0P2, P0P23, P0P3, P0P4, POPS, P0P56 and 
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P0P6, that are formed by the length starting from a point PO inside of the 
closed curve and ending at each of the second plurality of points PI, P2, P23, 
P3, P4, P5, P56 and P6 sequentially arranged on the closed curve. 

[0014] The pattern formed by the first plurality of lengths and the second 
plurality of lengths is substantially center symmetrical. 

[0015] The pattern formed by the first plurality of lengths and the second 
plurality of lengths is substantially axially symmetrical. 

[0016] The closed curve formed by the first plurality of lengths is one selected 
from the group including a rectangle and rectangle-like shapes, an ellipse and 
elliptical-like shapes, and an octagon and octagonal-like shapes. 

[0017] The switch elements may be located as follows: a switch element 
maybe arranged on each of the first plurality of lengths; a switch element may 
be arranged on at least one of the two lengths P1P0 and P0P4 in the second 
plurality of lengths; and a switch element may be arranged on each of the 
remaining lengths. 

[0018] The guidance device may be one selected from the group comprising a 
visual guidance device composed of a visual track per se, a touch guidance 
device composed of a concave shape with the switch element disposed therein 
or a convex shape with the switch element disposed thereon. 

[0019] The cross-sections of the concave type guidance device and the convex 
type guidance device are substantially trapezoid or semicircle. 
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[0020] The switch element is preferably one selected from the group 
comprising a resistive switch, an electro-optical switch, a mechanical switch 
and a capacitive switch. 

[0021] The input surface features a touch sensitive screen, and the resistive 
switch is the keypad defined on said touch sensitive screen. 

[0022] The input characters may include numerals, letters and characters 
defined by the user. 

[0023] The hand-writing input device of the present invention further 
includes: a micro-processor unit and a memory, wherein the micro-processor 
unit obtains codes of characters corresponding to the switch signal 
combinations from the predetermined inquiry table stored in the memory 
according to the combination switch signals from the sensitive unit, and then 
outputs them. 

[0024] The interfaces used by the output include any of the following: serial, 
parallel communication, USB, infrared or blue-tooth. 

[0025] A micro-processor is used to receive the combinations from the 
outputs of the switch elements, the micro-processor obtains codes of 
characters corresponding to the combinations of the outputs of the switch 
elements from a memory storing a predetermined inquiry table, and outputs 
them through an interface. 

[0026] The hand-writing input device according to the present invention 
enables the user to input characters using his finger or a pen on the digital type 
matrix touch sensitive screen with the aid of the guidance device arranged 
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along the strokes, and such input method is similar to hand-writing input 
performed on an analog type touch sensitive screen. 

[0027] In an input combination, the characteristic strokes of the characters are 
recognized by judging whether the several keypads (switch elements) are 
pressed. In the preferred embodiment, only 7 or 1 1 keypads are used to achieve 
hand-writing input of letters, numerals and other characters. Compared with 
the prior art hand-writing input technique, the present invention reduces the 
number of keys and the size of the key board, simplifies the recognition 
software program and provides higher accuracy of recognition. 

[0028] These and other advantages and features of the invention will be made 
clear or will become apparent during the course of the following description of 
a preferred embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] In the drawings which form an integral part of the specification and are 
to be read in conjunction therewith, and in which like reference numerals are 
employed to designate identical components in the various views: 

[0030] Fig. 1 is a perspective view of the frame structure for an input device 
forming one embodiment of the present invention. 

[0031] Fig. 2 is a plan view showing the shapes of the selectable keypad. 

[0032] Fig. 3 is a plan view of the structure of a stroke-segment. 

[0033] Fig. 4 is a cross-sectional view of the concave shaped projection 
formed on the touch sensitive screen. 
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[0034] Fig. 5 is a perspective view of the frame structure showing details of 
the guidance device. 

[0035] Fig. 6 is a stroke definition table for the embodiment shown in Figs. 1 
and 3. 

[0036] Fig. 7 is a block diagram of the input device and related processing 
circuits. 

[0037] Fig. 8 is a predefined code table relating output characters with the 
keypads. 

[0038] Fig. 9 is a software flow chart showing the operation of the software 
used to control the input device. 

[0039] Fig. 10 is a perspective view of an alternate embodiment of the input 
unit. 

[0040] Fig. 1 1 is a diagrammatic view showing the stoke segments of used in 
the input unit. 

[0041] Fig. 12 is a table relating stroke segments with corresponding 
characters. 

[0042] Fig. 13 is a code table relating keypads to output characters. 

[0043] Figs. 14 and 15 are diagrammatic views showing the stroke structure 
of an alternate embodiment of the invention. 
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[0044] Fig. 16 is a view showing the stroke segments corresponding to letters 
or numerals when using the stroke segment structure shown in Fig. 14. 

DETAILED DESCRIPTION OF THE INVENTION 
[0045] The present invention provides a hand-writing recognition device, 
which enables a user to easily input information on a touch sensitive screen, 
using a finger or pen with the aid of the guidance device. The hand-writing 
input recognition device correctly recognizes the inputs and outputs the 
corresponding characters or instructions. 

[0046] In one embodiment of the present invention, the input device 
comprises a hand-writing board which uses a matrix touch sensitive screen 
having a certain number of stroke segments thereon and keypads. The keypads 
include switch elements arranged on the stroke segments, to allow the user to 
input information by touching or pressing different combinations of the 
keypads. The switch elements may comprise resistive touch sensitive 
screen/switches, optical-electrical switches, mechanical switches, capacitive 
switches, inductive switches or other touch sensitive members and their 
associated processing units. Input by the user results in these switch elements 
outputting a "1" or a "0", i.e., an "on" or "off* signal status. 

[0047] In the present embodiment, the guidance device comprises a grooved 
device arrangement, however, the guidance device may also be in the form of 
convex shape or other distinctive shape arranged on the surface of the touch 
sensitive screen, with the guidance device being provided along the input 
strokes of the characters. 
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[0048] Through the use of the guidance device, the user is assured that the 
input made with a finger or pen follows the correct stroke. There are shallow 
recesses in the intersections of the guidance grooves, so that the finger making 
input may stop at the recess when it is sensed, thereby avoiding the need for 
the user to visually guide his finger stroke. 

[0049] The keypad array of the touch sensitive screen is connected to an MPU 
system and associated circuits, which includes software program to support 
MPU operations. The MPU scans the keypad array to determine if any keypad 
has been touched (pressed) and stores the scanned "on" status of the key in 
memory as the input. 

[0050] When a user inputs information using either a finger or pen and the 
guidance provided by the guidance groove, a series of keypads are be pressed 
and these pressed keypads trigger the corresponding "on" signals being 
generated. The "on" status of these keypads are detected by the MPU and 
stored therein. In this embodiment, an inputted series of keypad combination 
represents a character input which is processed by the software in the MPU. 

[0051] In each of the embodiments of the present invention, a time delay 
method is adopted to judge whether the process of inputting a character has 
been completed. When a keypad is pressed and released, a clock circuit starts 
a pre-selected time delay to determine the ending of the character input 
process. If no keypad input occurs within the time delay, the input process is 
deemed finished. It should be noted here however, that other methods could 
be adopted to indicate the ending of a character input process, such as pressing 
a particular preset key. 
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[0052] During the process of inputting a character, the input combination 
composed of a series of "on" status signals will be stored and compared with 
the predefined "on" status signal combination stored in the code table in the 
MPU. If any corresponding input combination is found in the code table, the 
MPU will output a character signal or an instruction signal through an RS232 
communication serial interface (or parallel communication interface, USB 
interface, infrared interface, blue-tooth or other communication methods). If 
the input combination does not match any of the combinations in the code 
table, the input will be ignored and an instruction will be sent to a loudspeaker 
at the same time, and an audible tone from the loudspeaker will announce the 
invalid input. 

[0053] In the present embodiment, in connection with the inputting of one 
character or instruction, multiple actuations of the same keypad are treated 
only as one valid keypad input. 

[0054] The hand-writing input device according to the present invention 
enables the user to make hand-writing input on analog type touch sensitive 
screens or the user may also input characters using his fingers or a pen on the 
digital matrix touch sensitive screen with the aid of the guidance device which 
is arranged along the strokes. During an input combination, the characteristic 
strokes of the character are be recognized by determining whether the keypads 
are pressed. Compared with the currently available hand-writing input 
techniques, the present invention reduces the number of keys and the size of 
the keyboard, simplifies the recognition software program and provides higher 
accuracy of recognition. 

[0055] Referring now particularly to Figure 1, a framed star type handwriting 
board 2 is shown, which includes a matrix type touch sensitive screen 1, a 
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glass or polymer base 4 and a touch surface 3 disposed beneath the board 2. 
The matrix type touch sensitive screen 1 includes 1 1 keypads which form an 
array, comprising keypads la-1 la. In one practical embodiment, the size of 
the touch sensitive screen may be, for example, 35mm in width and 45mm in 
length. 

[0056] Fig. 2 shows the shapes of the selectable keypad, which include a 
circular disc 5 having a diameter, for example of 3-6mm, a rounded-rectangle 
6 having a width, for example of 3-6mm and a length of 5-8mm, a rectangle 7 
or an ellipse 8. 

[0057] Fig. 3 is a schematic drawing showing the arrangement of the structure 
that defines the stroke segments of the input unit, wherein broken lines 
indicate the pattern formed by the input tracks, hatched portions indicate the 
layout of the guidance device and the black dots represent the keypads, i.e., 
switch elements. The lead-out wire from each switch element represents the 
output wire of the switch element. Since the details of the switch elements and 
the means of powering it are generally known to those skilled in the art, they 
need not be described herein. The stroke layout comprises 1 1 stroke segments, 
i.e., P1P2, P2P3, P3P4, P4P5, P5P6, P6P1 and P0P2, P0P3, P0P5, P0P6 and 
P1P0P4, with each stroke segment provided with a switch element (keypad). 
In one embodiment, the stroke segment may be between 4-6mm in width. For 
clarity of illustration, these stroke segments are shown as being divided into 
independent stroke segments. Each stroke segment is provided with a keypad, 
and the ten numerals, 26 English letters and other characters or control 
instructions can be represented by different input combinations formed by 
these 1 1 stroke segments or by the output combination of the switch elements. 
Outputs from a plurality of switch elements are connected to an MPU for 
signal processing, the details of which will be described later. However, the 
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switch elements can be connected to other devices such as a PC or display 
device, either directly or through appropriate interfaces. 

[0058] In the present description, the distance between two points such as 
P1P2 will be referred to as a length. One stroke segment may be a length or it 
may be composed of two or more lengths. For example, the above-mentioned 
stroke segment P1P0P4 is composed by two lengths P1P0 and P0P4. 

[0059] As shown in Fig. 4, the above-mentioned stroke segment is surrounded 
by seven projections having a pre-selected height, which may be, for example 
0.5-1. 5mm, i.e., the six triangular projections as shown in Fig. 1, lc-6c and an 
edge projection 7c. These projections are formed on the surface of the touch 
sensitive screen. As shown in Fig. 4, the projections of the touch sensitive 
screen surface form a slope 10 from the upper surface 9 to the lower surface 
1 1, so that a concave shallow recess is formed, thus guiding the user to write 
along the correct strokes when inputting handwriting using finger touch. 

[0060] Referring now to Fig. 5, the guidance groove may comprise a separate, 
independent guidance groove plate 12. The guidance groove plate 12 covers 
the surface 34 of the touch sensitive screen 1, and the structure and size of its 
projections are the same as those of the unit Fig. 1. Eleven groove holes le- 
1 le are distributed on the bottom of the guidance groove plate 12 which 
respectively correspond to the keypad array on the touch sensitive screen. In 
this embodiment, the groove hole is in the form of a circle having a diameter 
that is greater than that of the keypad by about 1.0-1. 5mm. The thickness of 
the bottom of the groove plate 12 may be about 0.2mm and the height of the 
projection may be about 0.5 - 1.5mm. 
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[0061] Fig. 6 shows a keypad combination definition table of the handwriting 
input unit shown in Fig. 1, having 11 keypad units (such as those shown in 
Fig. 3), representing both numerals and letters. When the user input a 
character using a finger or pen on the touch sensitive screen, for example, the 
numeral 8, the keypads of the eight stroke segments representing "8", i.e., la- 
11a are pressed. Pressing of these keypads sequentially trigger the switch 
elements, producing "on" status signals from the corresponding keypads. In 
the present embodiment, different keypad serial combinations represent 
different characters. 

[0062] As shown in Fig. 3, it should be noted that each of lengths P1P0 and 
P0P4 may be defined as a stroke segment without making any other changes, 
that is, arranging a switch element on each of P1P0 and P0P4. On the basis of 
such a structure, those skilled in the art may easily design a definition table 
that is the same as or different from the definition table shown in Fig. 6. 

[0063] In the present invention, the definition of the keypad combination 
represents the combination of the keypads that are pressed to form a character 
or letter, but not the arrangement thereof. In other words, changing the order 
in which the keypads are pressed will not change the keypad combination per 
se, and the numeral 1 could be produced by pressing either be keypads 5b and 
10b or keypads 10b and 5b. 

[0064] Fig. 7 is a block diagram showing the hand-writing device of the 
present invention and associated processing circuits, including the touchpad 1, 
an MPU and memory 20, and peripheral support circuitry 22. The MPU 20 
uninterruptedly scans the keypad array 1 to detect whether any of the keypads 
is pressed. The "on" status and "off status of the keypad indicates 
respectively that the keypad is pressed or not pressed. The "on" status is 
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stored in the memory 20 and processed after when input of the character have 
been completed. An input combination is a series of keypad input 
combinations in an input process and the input process is divided by 
predetermined time intervals. The time intervals are predetermined by a clock 
circuit (forming part of the support circuits 22) to separate one input 
combination from the next input combination. In the present embodiment, the 
time interval is pre-set to be, for example 300ms. Keypad inputs made within 
the predetermined time interval are considered as the same input combination. 
In the present embodiment, multiple depressions of the same keypad are 
treated as a single valid input. As an input combination is performed, the "on" 
status of a series of the corresponding keypads that have been pressed are 
stored in the memory 20. 

[0065] The keypad combination shown in Fig. 8 is a predefined code table 
relating keypad combinations with letters and numerals, which is stored in 
memory. A predefined input combination represents a particular numeral or 
letter and produces the corresponding output. The input combination is 
compared with the predefined combination in the code table. If the input 
combination matches a predefined combination in the code table, the MPU 
outputs a character signal (or instruction signal), and in the present 
embodiment, an ASCII character code is outputted. If no predefined input 
combination in the code table matches the input combination, the MPU will 
process the input as invalid input, and in this event, the MPU sends an 
instruction to speaker or other annunciator to indicate that the input 
combination is an undefined (unrecognized) keypad combination. In this 
embodiment, an RS232 serial communication interface is used as the preferred 
output interface. 
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[0066] Fig. 9 is a software flowchart showing the operation of the software 
that controls the operations of the MPU and processing of the input 
combination. After the program is started and initiated, voltage is applied to 
the keypad array and the status of each keypad is detected by measuring the 
output voltage of the keypad. The program continues scanning each keypad so 
as to detect the "on" status of the pressed keypad. Pressing the first keypad 
initiates the start of the input process. 

[0067] The program stores the "on" status of the pressed keypad in the 
memory, and start a time delay program when the keypad is released. The 
program executes the above-mentioned operation on each pressed keypad. 
The detection of the depression of a new keypad within the time delay interval 
means that the input process is not finished, consequently the scanning process 
is continued until no further keypad depressions are detected within the time 
delay period. When an "on" status is not detected within time delay, the 
scanning process is terminated and a series of "on" status are sequentially 
stored in the memory, following which the MPU processes the input data. 

[0068] The input combination is compared with the predefined combination 
in the code table. If there is a matching combination, the program outputs an 
ASCII character code; if there is no matching combination, the program causes 
a signal to be sent to a speaker circuit to announce that the input is invalid. 
The program will then clear the memory register, and ends. 

[0069] An alternative embodiment of the invention will now be described 
which uses the numeral "8" as a basis for the formation of keystrokes, and in 
this connection reference is made to Fig. 10. Except for the construction of the 
stroke segment, this embodiment is substantially the same as the embodiment 
shown in Fig. 1. The matrix type touch sensitive screen of the number "8" 
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model shown in Fig. 10 comprises 7 keypads If, 2f, 3f, 4f, 5f, 6f and 7f. In 
this embodiment, the touch sensitive screen may be, for example 30-40mm in 
width and 40-50 in length. 

[0070] Fig. 1 1 illustrates the configuration of the stroke segment of the 
numeral "8" model, which is configured by stroke segments of P1P2, P2P3, 
P3P4, P4P5, P5P6, P6P1 and P1P0P4. As shown in Fig. 10, the guidance 
groove surrounds the above-mentioned seven stroke segments, which may 
have a width, for example of 4-6mm, i.e., Id, 2d, 3d, 4d, 5d, 6d, 7d, which are 
equivalent to P1P2, P2P3, P3P4, P4P5, P5P6, P6P1 and P1P0P4 in Fig. 11, 
and the seven stroke segments form the shape of the numeral 8. These stroke 
segments are separated into independent stroke segments in order to be clearly 
distinguished, and each stroke segment is arranged on a keypad. The ten 
numerals and 26 English letters and some other characters or control 
instructions can be represented by different combinations of the seven stroke 
segments. The table shown in Fig. 12 relates the seven stroke segments with 
corresponding characters. 

[0071] In the present embodiment, the track of the guidance groove is formed 
by a rounded frame having a width, for example of 6mm and a horizontal 
stoke having the same width placed in the center of the frame. The shallow 
recessed guidance groove is formed by edge projection lg, upper projection 2g 
and lower projection 3g. The inner shape of the edge projection is a rounded- 
rectangle having its top edge sloping down to the groove bottom. The upper 
and lower projections are in the shape of a disc with a diameter of, for example 
of 6-8mm and its edge also slopes down from top to bottom. The upper and 
lower projection could also be in the shape of ellipse and raindrop shape with 
curves (see Fig. 10). 
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[0072] Fig. 13 is a table relating the predefined keypad codes to numerals and 
letters. This table is used for the numeral "8" embodiment model having seven 
keypads as shown in Fig. 10, i.e., If, 2f, 3f, 4f, 5f, 6f and 7f. For example, the 
keypad combination formed by keypad If, 2f, 3f, 4f, 5f, 6f and 7f represents 
numeral 8. 

[0073] Fig. 14 shows the stroke structure of a framed divided saltire type 
hand-writing board, wherein the stroke in the middle is divided into two 
strokes, each provided with a keypad. Specifically, said stroke structure 
includes P1P2, P2P3, P3P4, P4P5, P5P6, P6P1 and P0P1, P0P2, P0P23, P0P3, 
P0P4, P0P5, P0P56, P0P6. 

[0074] Fig. 15 is another embodiment of the present invention, which shows 
the plan view of the stroke segments of the framed divided saltire type hand- 
writing board and indicates the manner of arrangement of the stroke segments 
and switch element. As shown in this figure, the stroke segment structure 
drawing includes P1P2, P2P3, P3P4, P4P5, P5P6, P6P1 and P1P0P4, P0P2, 
P0P23, P0P3, P0P5, P0P56, P0P6 and the keypad is arranged on each stroke 
segment. In contrast to previously described embodiments, lengths P1P0 and 
P0P4 are combined into one stroke segment. 

[0075] Fig. 16 shows the stroke segments corresponding to the letters or 
numerals when using the stroke segment structure drawing as shown in Fig. 
14. 



[0076] Based on the forgoing description, those skilled in the art may easily 
devise an appropriate table of the stroke structure corresponding to the letters 
or numerals as shown in Fig. 15. 
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[0077] Other variations of the present invention are possible. For example, the 
upper stroke segments and the lower lengths (P3P3, P5P6) in Figs. 14 and 15 
could also be divided into two stroke segments each. 

[0078] Those skilled in the art will understand that based on the principles 
disclosed herein, other numbers of lengths could be adopted. For example, the 
first plurality of lengths need not be restricted to only six lengths, but rather 
they may include more or less lengths according to the requirements of a 
specific application. Obviously, the second plurality of lengths could also be 
altered accordingly. 

[0079] The embodiments of the invention described above are merely 
illustrative of the invention. Those skilled in the art will recognize that 
numerous modifications and changes may be made to the embodiments 
disclosed herein without departing from the spirit and scope of the invention. 
For example, while resistive touch sensitive screens have been specifically 
disclosed for use as the keypads, those skilled in the art will recognize that 
numerous other devices and associated electronic circuits may be used to 
convert the stokes into characters. Mechanical switches, optical-electrical 
switches (as used in an optical-electrical mouse) or capacitive switches may be 
used to input stoke information instead of the disclosed touchpad. 
Furthermore, magnetic switches may be employed where a magnetic pen is 
used to input the strokes. 

[0080] In addition, it should be noted that while the switch elements in the 
presently disclosed embodiments are substantially provided in the middle of 
the stroke segment, this is not a necessarily a requirement, as the switch 
elements need only be arranged somewhere along the stroke segments. 
Moreover, a plurality of switches could be provided on a stroke segment and 
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under such case, an AND operation (when the triggered switch elements 
output low level) or and OR operation (when the triggered switch elements 
output high level) could be performed on the outputs of the switches on one 
stroke segment to obtain an output. Therefore, in the present description, while 
reference is frequently made to a single switch as forming a switch element, 
the switch element may comprise a plurality of switches, particularly if 
increased input sensitivity is desired. 

[0081] Further, while the guidance device is described as a being concave, it 
could also be convex. In the former case, the switch element is provided 
within the concave shape, while in the latter, the switch element is provided 
within the convex shape. In addition, the cross-section of the guidance device 
in the disclosed embodiments is exemplified as a trapezoid, while obviously, 
other shapes would be satisfactory, such as a semicircle. 

[0082] As previously noted, the above-mentioned guidance device enables the 
user to perform blind input based on touch. However, the user may also use 
only vision to aid in inputting information, in which case the guidance device 
does not hinder or impede the input process. 

[0083] Further, in the embodiments of the present invention, the shape of the 
stroke structure pattern is substantially rectangular, and the stroke structure 
pattern is substantially symmetrical; however, those skilled in the art will 
appreciate that the stroke structure pattern could be of any appropriate shape, 
and that a non-symmetrical pattern could also be used. For example, the point 
P0 may not necessarily located in the geometrical center of the pattern and the 
shape of the stroke structure pattern could be a rectangle, an ellipse, an 8- 
shape, parallelogram, pear-shape or polygon, etc. 
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[0084] Further, it is obvious that not only letters and numerals could be 
inputted, but also characters defined by the user, such as characters for 
controlling the capitalization of a letter. 

[0085] Still further, the processing circuit of the present invention could either 
be combined with a hand-writing board that comprises an input surface, switch 
element, guidance device, or separated from it. For example, the hand-writing 
board could be coupled to the PC though appropriate connections and the PC 
could replace the processing circuit. 

[0086] In the preferred embodiments of the present invention, only few 
keypads (7 or 1 1 keypads) are used to realize hand-writing input of letters, 
numerals and other characters. Compared with the currently available hand- 
writing input technique, the present invention reduces the number of keys and 
the size of the key board, simplifies the recognition software program and 
provides higher accuracy of recognition. 



